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Algebraic Riccati Equation (ARE), 378
aliasing, 824




rational, see rational function
Armijo rule, 794
Arnoldi iteration, 143, 429
block–, 144
rational, 147




Autoregressive with Moving Average
(ARMA) model, 194, 229
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balanced structure, 342




Ball Grid Array (BGA), 668
Banach space, 39
Bartels–Stewart algorithm, 86
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Bounded Real Lemma (BRL) (Continued)
descriptor systems, 423
lossless, 408








integral formula, 65, 806
matrix, 185
principal value integral, 66, 816
sequence, 39
theorem, 805





lumped, 74, 104, 148, 338, 365, 578, 693
Norton, 524, 531, 593
resistive, 548
synthesis, 15, 538, 637, 682
admittance , 538
lossless , 557
reactance extraction , 550
resistance extraction , 554
RLCT , 545
state-space , 541






Complex Frequency Hopping (CFH), 139










controllability, 64, 93, 318




convergence, 39, 106, 245
conversion








convolution, 16, 31, 523, 644, 694, 730
recursive, 6, 16, 534, 646
coupling, 681
crosstalk, 665, 676, 681
current density, 114
curve fitting, see fitting
cyclic-symmetric structure, 344
decomposition, see factorization
delay, 10, 568, 596, 641
dominant, 629
extraction, 597, 606, 608, 614, 625
Delayed Vector Fitting (DVF), 604, 617, 627,
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delayed-rational approximation, 604
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Differential Algebraic Equations (DAE), 6,
75, 106
Digital Signal Processing (DSP), 201
Dirac’s comb, see sampling function
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Dirac’s delta, 29, 88, 811
sifting property, 31
direct coupling, 88, 136
Direct Current (DC), 137, 702, 745
Discrete Fourier Transform (DFT), 826
discretization, 518, 693, 820
Backward Euler (BE), 519
Forward Euler (FE), 518
one-step, 520
semi–, 118, 129
Trapezoidal Rule (TR), 519, 529, 534, 820
dispersion, 122, 568, 692
dispersion relations, 12, 67, 817
generalized, 69
displacement vector, 730
dissipation inequality, 366, 367, 406
distribution, 31, 37, 811
divide and conquer, 1
driver, 685
eigendecomposition, 325, 357, 372, 446, 548
eigenfunction, 33, 588
eigenvalue, 85, 340, 371, 765
clipping, 20










electrical length, see electrical size
electrical size, 10, 110, 563
EMTP, 4, 704
energy, 12, 28, 51, 366
dissipation rate, 85, 367
gain, 44
















eye diagram, 677, 685
factorization
Cholesky, 86, 157, 443, 444, 769
LU, 769
QR, 144, 173, 209, 310, 769, 788
QZ, 770
Schur, 86, 325, 769
SVD, see Singular Value Decomposition
(SVD)
Takagi, 326






Finite Difference Time-Domain (FD-TD),
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Method of Moments (MoMs), 127, 668, 698
Partial Element Equivalent Circuit (PEEC),
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Foster, 15, 371, 558






Galerkin projection, 117, 142
Gaussian random variable, 174
generalized function, see distributions









eigenvalues, 383, 385, 389, 411, 426, 439,
440, 461, 464, 775
extended pencil, 396, 422
generalized pencil, 398, 423, 508

















Hilbert transform, 12, 67, 817





matrix, 547, 549, 552
ill-conditioning, 177, 189, 296
immittance, 12, 45, 367
impedance, 45









unit, see Dirac’s delta








Infinite Impulse Response (IIR) filter, 230,
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inner product, 39, 179, 282, 762
instability, 17
Interior Point Method (IPM), 802
interpolation, 5, 216









Kirchhoff’s Current Law (KCL), 44, 74, 105,
113
Kirchhoff’s Voltage Law (KVL), 74, 105, 113
Kramers–Krönig, see dispersion relations











Numerical Inversion (NILT), 5, 832
properties, 36, 813
Region of Convergence (ROC), 34, 60,
812
unilateral, 36, 813
Laurent series, 806, 818
Least Squares (LS), 10, 171, 764
constrained, 789


















Loewner matrix, 217, 219
shifted, 219









stable, 32, 62, 83
static, 32, 52


























bordered block diagonal, 310































Maxwell’s equations, 6, 114, 124, 126
measurement, 5, 9, 171, 687, 709, 727












Model Order Reduction (MOR), 6, 135
topological, 7








Multiconductor Transmission Line (MTL),
564
admittance matrix, 570, 572, 594
chain parameter matrix, 583
folded line equivalent, 573
lossless, 595
Matrix Rational Approximation (MRA),
582
modal domain solution, 566, 608
modal transformation, 567
physical domain solution, 570, 613

















normal equations, 172, 787
observability, 64, 92, 319




constrained, 454, 456, 463, 465, 490, 635,
637, 789, 799, 800






Ordinary Differential Equations (ODEs), 518
discretization, see discretization
orthogonal polynomials, 179
orthogonality, 40, 179, 762






Padé approximation, 138, 584




Parseval’s theorem, 40, 65, 815
Partial Differential Equations (PDEs), 108,
115, 587
passivity, 12, 28, 51, 55, 145, 159, 248
asymptotic, 386, 412, 438, 439
constraints, 437
half-size test matrix, 430
Hamiltonian test matrix, see Hamiltonian
immittance, 368, 385, 399, 438
internal, 553
local, 387, 389, 413
scattering, 70, 402, 407, 410, 439
sufficient conditions, 146, 401, 424, 507





H∞-norm constraints, 496, 502
Hamiltonian perturbation, 471, 636
immittance , 462
scattering , 464
local, 454, 489, 633
immittance , 450
multiple-frequency , 456




pole perturbation, 505, 506
residue perturbation, 487
spectral residue perturbation, 492
Pencil-of-Function (PoF), 212
Per-Unit-Length (PUL) matrix, 566












imaginary, 57, 58, 447
perturbation, 505, 506
relocation, 11, 235, 259, 285
starting, 11, 233, 237, 253
pole-residue, see rational function
pole-zero, see rational function
polynomial
ratio, see rational function









port splitting, see response splitting
Positive Real Lemma (PRL), 160, 376, 377,
438, 474, 553, 555
descriptor systems, 399
lossless, 378







instantaneous, 50, 366, 367
supplied, 376, 406
supply rate, 406
Power Delivery Network (PDN), 673














delayless , 600, 614
modal , 568, 595, 619
voltage-wave , 571
Proper Orthogonal Decomposition (POD), 164
Pseudo Random Binary Sequence (PRBS),
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pseudoinverse, 172, 209, 764, 785, 787





minimum phase, 288, 810
minimum reactance, 810
partial fractions, 81, 88, 184, 233, 808
pole-residue, 10, 184, 533
pole-zero, 10, 88, 808
polynomial ratio, 10, 88, 183, 226, 807
realness, 12, 248
reciprocity, 12, 48, 95, 324, 430, 549
external, see reciprocity




















Root Mean Square (RMS), 13
S-parameters, see scattering
sampling, 201, 633, 822
adaptive, 5, 698
sampling function, 816
Sanathanan–Koerner (SK) iteration, 226
generalized, 231
parameterized, 740






















Singular Value Decomposition (SVD), 161,













SPICE, 4, 677, 682, 747
stability, 27, 248
asymptotic, 12, 83, 85
Bounded-Input Bounded-Output (BIBO),













generalized, see descriptor system
Gilbert canonical form, see Gilbert
realization









Steiglitz–McBride (SMB) iteration, 229
convergence, 247
step
unit, see Heaviside unit step











Surface Acoustic Wave (SAW) filter, 299
symmetry, 12, 324, 430






linear time-invariant, see LTI systems
lossless, 368, 370, 506, 557
Multi-Input Multi-Output (MIMO), 24,
308, 312
nonlinear, 4, 81, 367, 701
norm, 41, 97, 99
real-symmetric, 430
Single-Input Multi-Output (SIMO), 24




Taylor series, 136, 701, 806
Telegrapher’s equations, 107, 565, 583, 587
Tellegen’s theorem, 366
terminal, 44




transfer function, 36, 87
transfer matrix, see transfer function
transformation
approximate modal, 619
bilinear, 202, 210, 279, 821
Clarke, 343
congruence, 56, 342, 494, 769
modal, 346, 357, 494, 567, 608
mode-revealing, 347, 494
shift-and-invert, 428











Transverse ElectroMagnetic (TEM) mode,
125, 565, 694
Transverse-Magnetic (TM) mode, 115
trapezoidal rule, 274
Truncated Balanced Reaation (TBR), see
balanced truncation
truncation, 155, 173, 220, 695
Universal Line Model (ULM), 618




Vector Fitting (VF), 10, 234, 308






























weighting, 264, 265, 478
inverse magnitude, 335, 340, 484
Y-parameters, see admittance
Z -transform, 818, 203
Z-parameters, see impedance
zero, 807
